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Comment on “Strongly correlated Fractional
Quantum Hall line junction”
Letter [1] and subsequent extended paper proposed
an “exact solution” of the problem of a tunnel junc-
tion of length L between two single-mode edges of the
Fractional Quantum Hall Liquids with different filling
factors νj = 1/(2mj + 1), j = 1, 2; mj = 0, 1, ....
The authors use a special choice of parameters which
makes possible [2, 3] simple description of the tunnel-
ing part of such a “line” junction using fermionization,
and argue that this choice is justified in the limit of
infinitely strong but local Coulomb interaction of the
closely-spaced edges. The purpose of this comment is
to point out that the solution found in [1] is not correct
and to present correct solution of a particular instance
of this model. One important consequence of our solu-
tion is that the maximum tunneling conductance G of
the line junction has the same “strong-coupling” value
G = Gm ≡ 2ν1ν2/(ν1 + ν2) (in units of the free electron
conductance σ = e2/h) as a point contact [4], and not
the smaller value GJ = min{νm1 , νm2} obtained in [1].
The mistake in [1] is caused by unjustified assumption
of the existence of the local chemical potentials not only
for the incoming but also for the outgoing edges. This
assumption is important since the junction conductance
G is calculated in [1] by matching these potentials across
the ends of the junction. Existence of the chemical po-
tentials implies that the local equilibrium is imposed at
the junction end points x = ±L/2, while actually there is
no equilibrium: the chemical potentials are defined only
for the incoming edges, and all the rest follows from co-
herent quantum evolution of the fields governed by the
edge Hamiltonian [5].
Correct matching between the junction and external
edges consists in imposing the continuity of the edge Bose
fields φj(x, t) at x = ±L/2 and coincides with the stan-
dard ”unfolded” form [6] of multi-component Dirichlet
boundary condition. The fields φ1,2 are normalized so
that the edge currents are ji = −e√νi∂tφi/2pi. Under
the transformation [1, 2, 3] of φ1,2 into the “charge” and
“spin” modes φc,n(x, t) propagating independently inside
the junction |x| < L/2, the continuity conditions in the
notations of [1] have the following matrix form:
φc,n(x, t) = Mφ1,2(x, t)|x=±L/2 ,
M =
1√
ν1 − ν2
( √
ν1 ,
√
ν2√
ν2 ,
√
ν1
)
. (1)
taking ν1 > ν2. The charge mode φc(x−vct) is a free chi-
ral field which moves with some velocity vc in the same,
“positive”, direction as φ1. Hence, the field values at the
end points are related as φc(L/2, t+L/vc) = φc(−L/2, t).
The spin mode φn(x) has the opposite chirality. Its dy-
namics is affected by tunneling and can be solved by
refermionization [2, 3]. We assume that the tunnel ampli-
tude ∆ is constant throughout the junction, and limit our
discussion here to the simplest case m2 −m1 = 1, when
the fermionic representation of the junction dynamics [2]
has the form of the tunneling-induced rotation between
two components of a Dirac fermion propagating with a
velocity vn. The spin mode is defined by the difference
between the density operators of the two components.
Although this fermionic representation does not pro-
vide a general simple relation between the spin mode op-
erators at the boundaries, for special values of the junc-
tion length: L = (pivn/2∆)l, where l = 1, 2..., it shows
that φn(−L/2, t + L/vn) = (−1)lφn(L/2, t). Combined
with Eq. (1), this relation gives complete description of
the dynamics of the fields φ in the line junction. This
dynamics exhibits multiple interference governed by the
reflection amplitudes
√
ν2/ν1 at the end points resem-
bling [7] a Tomonaga-Luttinger wire connected to leads.
To find the zero-frequency conductance G, one can
ignore the finite times of propagation between the end
points. This means that for even l the fields φ1,2 are not
changed and G = 0. For odd l, the spin mode changes
sign and the total transformation T of the fields φ1,2 is:
φ1,2|x=L/2 = Tφ1,2|x=−L/2 , T = M−1σzM . (2)
Using Eq. (1), and changing the transfer matrix T (2)
into the scattering matrix P which relates incoming and
outgoing fields φ, one can immediately see that P coin-
cides with the scattering matrix of a point contact [4] (or
in fact any odd number of successive point contacts [8])
in the strong-coupling limit. In this case the junction
conductance is G = Gm contrary to the result obtained
in [1] (see Eqs. (14) and (40)-(42) of, respectively, the
short and long papers). Qualitatively, based on the na-
ture of the fermionic dynamics inside the junction, one
can expect G to oscillate with L between the maximum
Gm and the minimum G = 0.
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